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AAdo-trastuzumab emtansine (T-DM1) is 
an antibody-drug conjugate containing the 
antihuman epidermal growth receptor 2 (HER2) 
antibody trastuzumab linked with the tubulin 
inhibitor emtansine. It is approved by the United 
States Food and Drug Administration (FDA) as an 
intravenous infusion given every three weeks in 
patients with advanced breast cancer who have 
failed trastuzumab and a taxane. We describe 
three women who presented with cutaneous 
stigmata of liver disease without displaying 
high-grade transaminase elevations during 
their treatment.

CASE PRESENTATIONS
Case 1. A woman in her 50s was diagnosed 

with Stage IIIC breast cancer in 2009. Despite 
multiple therapies, she had developed 
progressive brain and pulmonary metastases. 
She started single-agent T-DM1, which 
stabilized her metastatic disease. After 31 cycles, 
she was found to have innumerable spider 
angiomas (Figure 1). Abdominal computed 
tomography (CT) and magnetic resonance 
imaging (MRI) demonstrated subtle liver 
nodularity, splenic enlargement, and di� use 
heterogeneity consistent with early cirrhosis. 

Case 2. A woman in her 60s with Stage I 
breast cancer was enrolled in a clinical trial 
for adjuvant therapy with T-DM1 for one 
year. Following completion, she presented 
with palmar erythema and a solitary spider 
angioma contralateral to her radiation (Figure 
1). Her aspartate transaminase/alanine 
aminotransferase (AST/ALT) values were normal 
save for in one instance that was attributed 
to concomitant acetaminophen. Transient 
elastography identi� ed hepatic steatosis. 

Case 3. A woman in her 60s presented 
with Stage IV breast cancer. Despite multiple 
therapies, she developed disease progression 
in her liver, at which point, single-agent 
T-DM1 was started. She received 18 cycles 
before requiring dose reduction for treatment-
related peripheral neuropathy; eventually, 
usage was stopped altogether. T-DM1 dosing 
was resumed one year later, and the patient 
received an additional 25 cycles. After her 17th 
cycle, she was found to have spider angiomas 
on the upper chest, back, and face. Transient 
elastography demonstrated increased liver 
sti� ness. 

Table 1 summarizes patient information and 
treatment complications.

A B S T R A C T

Objective: We describe three patients treated 
with ado-trastuzumab emtansine who developed 
either palmar � ushing or spider angiomas. We 
then correlate these � ndings with radiologic 
imaging results of the liver. Design: Three 
consecutive referrals to dermatology for patient 
skin complaints while taking ado-trastuzumab 
emtansine were evaluated and found to have 
either telangiectases or palmar � ushing. Two 
patients who did not have prominent nodularity 
on computed tomography of the liver underwent 
transient elastography. Results: All three patients 
with stigmata of liver disease that developed 
during the course of ado-trastuzumab emtansine 
demonstrated parenchymal liver abnormalities. 
Conclusion: Patients presenting with spider 
angiomas and/or palmar � ushing on ado-
trastuzumab emtansine should be considered for 
elastography studies to ensure early structural 
damage is not occurring. Further investigation is 
needed to de� ne the precise etiology for these 
telangiectases and the role of elastography 
imaging in monitoring patients on long-term ado-
trastuzumab emtansine.
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DISCUSSION
T-DM1 is composed of DM1 (a maytansine 

derivative that binds to β-tubulin and inhibits 
microtubule assembly) that is covalently 
conjugated to trastuzumab by a thioether 
bond.1 T-DM1 has demonstrated the ability to 
extend progression-free and overall survival 
compared to standard-of-care therapy 
in patients with metastatic breast cancer 
who had progressed on prior trastuzumab-
containing chemotherapy regimens.2,3 Despite 
the additional cytotoxicity, T-DM1 is generally 
well-tolerated, but laboratory risks of 
thrombocytopenia and transaminase elevation 
were noted to occur in 30 to 40 percent of 
patients.2,3 While not seen during clinical trials, 
several investigators have published reports of 
spider angiomas, telangiectases, and mucosal 
telangiectases in this population.4,5 In one 
case series of � ve such patients, the authors 
did not detect HER2 expression in endothelial 
cells; however, they did observe mild mucosal 
bleeding in three of the � ve patients, despite 
insigni� cant or mild thrombocytopenia and 
proposed mucosal telangiectases as the 
etiology of these events.4 In a follow-up series, 
the authors demonstrated mucosal bleeding 
events in an additional � ve patients, also 
without signi� cant thrombocytopenia.5 The 
authors note that all 10 patients were reported 
to have Grade 1 transaminitis throughout their 
treatment course of T-DM1. With the concern 

for hereditary hemorrhagic telangiectasia, 
another report demonstrated widespread 
mucosal involvement together with skin 
involvement, gastrointestinal bleeding, 
and pulmonary hypertension—all � ndings 
associated with hereditary hemorrhagic 
telangiectasia.6 While these authors suspected 
an etiology similar to hereditary hemorrhagic 
telangiectasia syndrome, the cases did not 
demonstrate a linking mechanism without 
HER2 expression in endothelial cells, and 
nearly all patients had at least Grade 1 liver 
toxicity. Elsewhere, translational research 
has demonstrated that hepatocytes express 
HER2 receptors and, while the trastuzumab 
molecule itself is not toxic, hepatocyte 
apoptosis occurs in a dose-dependent manner 
when the microtubule inhibitor DM1 is linked 
to the trastuzumab molecule.7 Although mild 
elevations in transaminases were seen in these 
patients, no additional clinical liver studies 
have been correlated as we show through 
elastography.

Interestingly, in our patients, the density 
of cutaneous stigmata was associated with 
the degree of liver � brosis. For two patients, 
however, structural damage in the liver was 
con� rmed only with transient elastography 
and was not noted on routine computed 
tomography imaging. This is remarkable 
because, while liver toxicity has been well-
described with T-DM1, structural damage 

(primarily reported as nodular regenerative 
hyperplasia) is rare and has been observed 
only in seven patients during clinical trials.8

Transient elastography, along with magnetic 
resonance elastography, are techniques that 
employ a vibrating transducer to detect the 
density of the liver and are particularly useful 
in patients with skin and autoimmune diseases 
treated with long-term methotrexate.9

Magnetic resonance elastography analyzes 
the propogation of acoustic waves through 
the target tissue to assess its elasticity, and 
then a contrast magnetic resonance protocol 
translates the � brotic characteristics into an 
image.9 Transient elastography is similar, but 
uses an ultrasound transducer to examine 
certain acoustic windows of the liver as 
determined by the technician.9 Compared 
to the gold-standard liver biopsy, both 
techniques show extremely high agreement in 
the staging of hepatic � brosis in a noninvasive 
manner.10,11 Interestingly, methotrexate 
can also result in a similar phenomenon 
wherein patients have low-grade or no 
transaminitis, which might ultimately present 
as liver � brosis.12 Whether these changes are 
progressive and to what degree these changes 
occur in a larger population remain to be seen. 

The development of spider angiomas and 
palmar erythema occurs in the minority of 
patients with liver cirrhosis and traditionally 
has been associated with hyperestrogenemia 

TABLE 1.  Patient demographics and treatment complications

Patient Age 
(years)

Breast 
cancer 
stage

Years since 
diagnosis

T-DM1 
Dose

Number 
of cycles 

prior 

Bleeding 
complication Thrombocytopenia Transaminitis Frequency Liver Imaging (CT/Transient 

Elastography) Findings

Patient 1 53 IV 8
3.6mg/kg 

q 3 W
31 GI; vaginal

43K/µL; Grade 3 AST; Grade 1
Intermittent 

Liver heterogeneity in texture, 
numerous gastric and splenic 
collaterals, splenic enlargement 
suspicious for early cirrhosis; no 
elastography performed. 

Patient 2 63 I 1
3.6mg/kg 

q 3 W
17 None 123K/µL; Grade 1 ALT AST; Grade 1 Once

CT: normal; elastography: 
increased echogenicity, 
suspicious for steatosis; 
sti� ness: 1.05 m/s (normal). 

Patient 3 60 IV 3
3mg/kg 

q 3 W
34 Epistaxis 90K/µL; Grade 2 AST; Grade 1 Consistent

CT normal with hepatic cysts; 
elastography: omogeneous 
echogenicity; sti� ness 1.46m/s 
(normal<1.37) suggestive 
of moderate risk for clinically 
signi� cant � brosis

AST: aspartate aminotransferase, normal levels (14–40U/L);  ALT: alanine aminotransferase, normal levels (9–48U/L); CT: computed tomography;  GI: gastrointestinal; K: thousand; q: 
every; W: weeks, normal platelet range (182–369K/μL)
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due to decreased liver metabolism or alcohol-
mediated vasodilation.13 Newer studies 
demonstrate that, while levels of estradiol 
are elevated in patients with liver cirrhosis, 
spider angiomas are not necessarily associated 
with alcoholism, but rather are most strongly 
associated with younger age and angiogenic 
factors such as vascular endothelial growth 
factor, basic � broblastic growth factor, and 
substance P.14,15 These angiogenic factors have 
not been analyzed in patients with metastatic 
breast cancer and T-DM1, but tumor response 
in these cases might result in the release of 
angiogenic factors. 

Two diagnoses that need to be di� erentiated 
include nodular regenerative hyperplasia 
and pseudocirrhosis. Nodular regenerative 
hyperplasia is another structural liver change 
that is now associated with T-DM1 use, albeit 
rarely.8 This condition is a chronic � brosing 
condition of the liver comprising scattered 
pockets of hepatocyte hyperplasia surrounded 
by areas of � brosis, and most frequently 
results in noncirrhotic portal hypertension. 
This condition has been associated with 
death during clinical trials.8 While clinical trial 
patients who developed this change were 
heavily pretreated, this phenomenon has now 
been reported in a patient who received T-DM1 
as � rst-line for her metastatic breast cancer, 
suggesting nodular regenerative hyperplasia 
might be most strongly linked with T-DM1.16

This condition is still one that is diagnosed by 
liver biopsy, although it stands to bene� t that 
future publications report on whether it can 
be de� ned elastographically. Pseudocirrhosis, 
another closely linked phenomenon, can 
also include histologic features of nodular 
regenerative hyperplasia. It is usually seen 
in metastatic breast cancer patients when 
metastatic tumors respond to chemotherapy, 
resulting in � brosis and an irregular 
contraction of the liver capsule, desmoplasia 
of in� ltrating cells, and portal hypertension.17

This is ultimately di� erentiated from cirrhosis 
by liver biopsy, but pathophysiological 
function similarly causes portal venous 
hypertension.18,19 None of our patients 
were biopsied to rule out pseudocirrhosis 
or nodular regenerative hyperplasia, and it 
is possible that these conditions might all 
intersect pathophysiologically. Further, at 
this time neither pseudocirrhosis nor nodular 
regenerative hyperplasia of metastatic breast 

cancer have been linked with spider angiomas, 
palmar � ushing, or other nonportal, vein-
associated cutaneous features of liver disease. 
Interestingly, nodular regenerative hyperplasia 
has been associated with ataxia telangiectasia 
syndrome, hereditary hemorrhagic 
telangiectases, and generalized essential 
telangiectasia syndromes and thus, perhaps, 
represents a shared reactionary pathway.20–22

Our report identi� es that T-DM1 might 
be associated with liver structural damage, 
despite a lack of high-grade transaminitis. 
At this time, there exists mechanistic 
evidence and population-level evidence to 
link T-DM1 directly to hepatotoxicity, but 
further research is needed to di� erentiate 
this condition from pseudocirrhosis and 
nodular regenerative hyperplasia. Based on 
this study, we believe patients demonstrating 
telangiectases or palmar � ushing should 
be evaluated and potentially monitored 
using a liver elastography technique. These 
changes are demanding of further study, 
particularly to discern whether they relate to 
a hyperestrogenemic state or elevated levels 
of vascular peptides, and to ascertain the time 
course after starting T-DM1. 
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